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mmm 

m&ig i ] mmmmiz/\>c7v z'^x-tz—xmo* y =f * * u** fc£ 

$ tix v > £ «ffi©J!fcg|fira *e x ^ A ;i/ - £ ^ 3 3 £ # & va y 

£*lTV^fim©&tt©jEi£#. *«jgttCT> 1-2 OT'^Sf^l iCfE«© 

Ht#£6] «3fe&Kt^tt*x>^ y dT** l/tf^ F©5' * 
~ 8 # g <z>££ic«(3K3 tix ^53Mfc£4 * 5 K:aBtt<z>ttStiTO£tf ®*r£« 
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[If #£8] mft^fttf, fWl^;K (Texas red) , EDANS (5-(2* -amin 
oethyl)aminonaphthalene-l-sulfonic acid) , -y- h ^ 3* — > (tetra 

methylrhodomine) % U < fct-£<Z>SS*#* F I TCf b<(if ©iift:, Jj^^tf 
- (BODIPY) FL, JK^fcf- (BODIPY) R6G. jtf^bT- (BODIPY) TMR % ^fcttsK-? 
tf- (BODIPY) TRT»»*|ff^l~7©V^-rtl^l3SJcaa«<Z>Sfi|«F3£ffl©«fa 

[if $399] Dabcyl (4-(4' -di methyl am inophenylazo)b 

enzoic acid) % Ferrocene ^ methyl viologen % N,N' -dimethyl 

-2,9-diazopyreniunre&<5|f 1 ~ 8 ©V^tlfr 1 ^K83*<Z>«lfciltejg©*r 

i o ] i~9 ©v^tifr i mizmmcommmmzfu --f&mm 
mm k n ^ 7» *v x s «rs* © & -r s z. n & t -r « 

[^©mh^m^] 

[0 0 0 1] 

errs- #u<«, ^SERK^n-y^ffa&^njc/N^^u^xbTv^sfcs 

[0 0 0 2] 
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F{C^$tlTV%S^^D-^i: IT, ft^-ny (Tyagi et al., Nature 
Biotech., 14:303~308, 1996.) 

r©«»^n-^i, ^-Uzf5? * i/** 1 FOD-^tcm^Wx?^ SEDANS (5-( 

2' -aminoethyl)aminonaphthalene-l-sulfonic acid) (J^T^l^EDANSi: o a 
) , AB^tC^m^^-v — %f£Dabcyl (4-(4' -dimethylaminophenylazo) benzoic a 
cid) (J^T^MCDabcyl^V^o ) #«3»3TV^. ^ bT^OM3g^5«^*IB 
Wc^TS^Cffifit'Ktf 2ii5:Mlt, LTA7 
-tr>«Kt (hairpin stem) ^ ^ .Ml/ ft «fc O tCJ&»@B 

jgtfSfcffStlTV**. j eCD^jg©fcib{C^cfilCfeV\Tli, Forster^I^a:^;!/^ 

-<Dt=.&>. mytmnvnybit. ^^y^^-mmc^^nm^nx^^. l^l 

£^:n:y^-%M(Z>iffii|#*£<&£<Z>-e, Forster^tqix^;i/^-(Z)#|&^ 
[0 0 0 3] 

mm&mm.z-&z>i&mmF}*:m-t K£-£j&bfctt*u£&&& 

[0 0 0 4] 

[»W««iW«t b <fc e> ii * & M] 
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&£z$?^>^v-m^zmmhxte%mM7u-zfx&^x. «#f-#»«T?, 

[0 0 0 5] 

;i/-:7^&^-t§r£#&v^y rf^^ i/tf-^ K*»£>J&:*«»:/n-:/ , e& 

f^-WfffflU (quenching effect) 

[0 0 0 6] 

[0 0 0 7] 
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[0 0 0 8] 

5) f)fe#jltt(i^x>ft-ti^ rf** u^-^ K©5' 
[0 0 0 9] 

7) -3MM-y=rs*i/*^K#, #»«sii:ra«*Tf»sijraai) ~e) ©v> 

[0 0 10] 

[»U!©^iS©J§aiB] 

*»W©a«ffl»tc«v^T, «U^n-^, ;W^U#>fi? 
[0011] 

*»xn-^*i«*e9«iiK:^>f ^y #>f xltv*s fc£tt, /\-f :/y **>r if— > 
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& v > it u j % z u k x$> & z. t & &m t ? s mmwfcM (ommmm-y □ - y~ 

[0 0 12] 

ts. mxit. ^mztix\^mm*v h^*&mi>xft? z.£&xzz>. ±m 

(DmmoMtfamiilsX. DNA, RNA, PNA, *U rT^^rS/U/K^^ ix^- 
K (oligodeoxyribonucleotides) , y$-'J U 3}n 5t # 1^^*^ K (oligoribonucl 
eotides) ^, ftflB^©**^ (chimera) ^^£#1^ 6 ^ £ tfXZ 

[0 0 13] 

^mmiz^xmytmmmt, -MKmrn^u-^zmmLx. mmomfc- 

^ffiiCMVA^tlTV^m^^®ST*^>^ 0 7/M-l/-fe>f > (fluoresc 

ein) Xtt-t<Z>H*#3S 7/I/*-V1z>f W y^a-S/T*- h (f lucres 

cein isothiocyanate) (FITC) 3g L < {i^-cftfi^ft^, Alexa 488> Alexa 532 
, cy3, cy5, 6- joe, EDANS, n-#^> (rhodamine) 6G (R6G) Xfc^ <DM^i^ 

(#5*1*, "X" h7^?;i/U-3!*$ ~y (teramethylrhodamine) (TMR) , f 
f;VD-^^>>f Vf^J/7^-h (tetramethyl rhodamine isothiocyanate) 

(TMRITC) , x-n-#^> (x-rhodamine) , f^VyK (Texas red) „ 
tf^fcf- (BODIPY) FL (|Sg^i& ; ^U*r=L^- • ^U-Z? (Molecular Probes) 
t«BU . #5^- (BODIPY) FL/C3 ; ^1/^5- • (M 

olecular Probes) tfcg, #H) , jff-^fcT- (BODIPY) FL/C6 ; =El/^ra 

9- • ^D-^ (Molecular Probes) f±$£> , /ff-rlf- (BODIPY) 5-FAM 
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; ^U^t=l^~ • zfU —zf (Molecular Probes) *±$g, #H) , aK-^tf 

- (BODIPY) TMR Cm&4, ; ^El/^rL^- • ^n-^ (Molecular Probes) *±Jt{ 

, *S) , Xtt-£©Sf#tt tf^bf- (BODIPY) TR (fflHRife ; *El/* 

3.9— • ^n — :/ (Molecular Probes) *±§g, ^H) , /Jf-rtf — (BODIPY) R6G 
(ffiflMj ; ^U^rzL^- - zfU—zf (Molecular Probes) $fcjfi|, ^H) , J^^tT 

- (BODIPY) 564 ; tl/^a?- • ?U — -f (Molecular Probes) *±Sg 

, #H) , iK-^tf- (BODIPY) 581 (1&K« ; =EU^-=l^- • ^n~^ (Molecul 
ar Probes) *±3g, #H) ^£i§&tf- £ Z. £ #T?£<5. i*l&©tf»Tf%>. FITC, EDA 
NS, f^UyK, 6-joe, TMR, Alexa 488, Alexa 532, Tft-^tf- (BODIPY) 
FL/C3, Jjf-^lf- (BODIPY) FL/C6^£0Mfc%© £ IT, . * fc, EDANS, -r^-fr 
Xt/?»F, FITC, TMR, 6- joe, /JvirfcT— (BODIPY) FL/C3, stf^tT — (BODIPY) F 

L/C6<fej:y#ja&fc©£i,T^tfS£i:#T?£* 0 

[0014] 

^•TS^K-efeS. M*.fc£, Dabcyl, Ferrocene* fejj^^n^^ methyl viol 
ogen, N,N' -dimethyl-2,9-diazopyrenium&£\ ^^C^Dabcyl^ if £ ~ 

[0 0 15] 

fits- £©fcv>— &m<D*v is*^ K^tt, nr^ 

[0 0 16] 
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tl-20, ^L<(i5~15, J:y#*L<W:6~8*e&*J:3lC, 
fc*y:J3*U*^Ffc«iR?N5 0D#J:V\, *«<z>IOTtt, >^n 

s: ^ ic #^ -r * © » trr #1/ < , tsrsacD^sraui « & < * -e % — t? & y 

[0 0 17] 

»*L<tt5 2 *^r2/yjJ?-^«|JK:«»"rS<Z>««ifaT**. rCD*-^-, 3 

[0 0 18] 

2 0, ^IL<»5~15, i»Jff*b<tt6~8Tf*«J:^{Ct5«^, #4£f 

ist&a-y =fs* v** K©«*tc«»br% *&-^rs*y i/*-^ 
SHa^tta 1 mage Mfo^&p^y*v-mM&&te&ytWM**tib<Djfcm 

*>&5~15#I, L<tt6~8#g<Z)ifftSK:#3»i-*(3!)*i«<fcV^ ^<Z)#£- 

-^as%b<tt'5 s *^s/yjK-^fiptc, #*L<fcty>a». yaK-^9s*»u< 
*jc«»-r««^tt, *tt»©ja*ic*»t- s©^#ai-c*a. 
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7&©n, 8^©c, try ^ i?>Jgi®OHS, y^y*, 2 

&<DNlC^Kift-£tf>#J:VN (ANALYTICAL BIOCHEMISTRY, 225#, 32— 38K, 1998 
[0 0 19] 

fls-C^J&^tlTV^* <fcVk„ £ 2' -O-Methyl 01 igor ibonucleotidetf) «fc ? & 
tSCli5~5 0 0£L<«1 0 — 2 5, #IC#£L<&1 5 — 2 o 

[0 0 2 0] 

- i/Xi? ^ S:f ffif S (Tetrahedron letters, 22 

#, 1859— 1862K, 1981^ ; Nucleic acids Research, 14^, 6227— 6245K, 19 
86^) „ ffi, Sfcfe, rPJRatlTV^*«»^*«:«»'r*©««« : 3afi^*« (flf*. 
IS, ABI394 (Perkin Elmerftlg, USA) ) „ lS|»»«ffl^S:5rSSW*C 

[0 0 2 1] 

&^<Z)^f$&©e>*>©mM<Z>fe©£#JM^S (Nature Biotechnolo 
gy, 14#, 303— 308K, 1996^ ; Applied and Environmental Microbiology, 63 
#, 1143— 1147K, 1997^ ; Nucleic acids Research, 24^, 4532— 4535K> 19 
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96^) „ 5 ' *ftlZ&ybto!R*fc\iZ9^y 

m^lC^oT5 ' 5SSBOU >»HJcy IT, «X.H -(c 

H 2 ) n -SHJfcii-(CH 2 ) n -NH 2 l:^Atl). r*l£©#A#:&rf?I&£*lT 
VASO-er^l^a^MALT^ <J^ (;* F^> F • t-f>f77>f F • F 
• — (Midland Certified Reagent Company) ) „ ZLtf)©^, n It 3 ~ 

8, ^*L<Ji6. 7T*&£ 0 ^tf>y >#-lC- S H^fcte-NH^tC^ 

[0 0 2 2] 

-^■^-BrSlCtt, UJK-XCD2' &%L<tt3' fiOCOOHi, ^fefct^rT^fS/ 
UsK-^OS' ffiCOOHStcy >*-fcbT, Mx.li. -(CH 2 ) n -NH 2 =b 
b<li-(CH 2 ) n -SH?:#A-r-5o r *i & ©^AttfctMBfc ft&C It TfJJ&S 
ftTV*S©T?rtjJR®«:»AbT* <fcv* K5> K • 77>f 7 F • 

F • (Midland Certified Reagent Company) ) „ ^ fe, BtffHO 

H3£Jcy>»3S«:#AbT, V >tS©0 H^IC y 1 IT, ixH -( 

C H 2 ) n - S HI) l< tt - (C H 2 ) n -N H 2 &^At5. ZLtl^©^. n 3 ~ 

9, *?2;L<tt4~8-e&£o d©y>#-JC, -NH^^Kli-SHSt 

[0 0 2 3] 

tf-y zj** i^*^ k©u #-;*3P, ^^ps/UJK-^flP, y>^as, * 
fc«ta£ap, y>#-, ^%mn. fx>f^-*Rc, ^*ie>©s*5tt£^#>s 

fe«)Cr^y|l€:*A"r*J:"5ai*^ *f Ft£li Uni-link aminomo 

difier (CLONTECBfetBU }Rffl) , • yaK*-3fy F (FluoReporter Kit) 

F-6082, F-6083, F-6084, F-10220 (V^-ftl*)^ V 9 3f a. ^ — • U — ^< (Molec 
ular Probes) #58, 3Rffl) ) &M^S©*MSjpjT?&«„ -tbT, S&lClfcoT 

6. 
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[0 0 2 4] 
[0 0 2 5] 

[0 0 2 6] 

y t?**. 

(Analytical Biochemistry, 183#, 231—244H, 1989^ ; Nature Biote 
chnology, 14#, 303~308K* 1996^ ; Appl ied and Environmental Microbiolo 
gy, 63#, 1143—1147H, 1997*£) „ 

fill /W^y #>fif-$/a>©*fe#tt, SHR£#0~ 2 *e 
<«0. 1—1. 0^/l/«|£ pHli6~8, ^b<(i6. 5-7. 5T?&& 

o 

[0 0 2 7] 

jump&ic/w ^y *y xurff &ti*aiftA>f ^y y FM®Tmi± i o 
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>\4 7V #4 H-i/a>ifimz.V* Tm+ 1 O'CZMz.Ztglt. 
[0 0 2 8] 

[0 0 2 9] 

Sli5IS[tf»©«fl9«Bfc©» i K : 0. 1 — 10. 0 nM*£&S©#iaF* l/V*. 
Iif©*ii0W^D-^©II: 1. 0 — 25. 0 nMT?**##* LV*„ 

ttaaR&flMft-r *W«MftK:*f UT, *»W©*BI^ , n-^* 1 . 0~ 

2. 5©Jfc*BT?flJV>S©#|g*LV\, 
[0 0 3 0] 

[0 0 3 1 ] 
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„ ;i£©*T?v^ rtib^^^fcfcv^T, Mill if©«te» 

#giSffl5 S r RNA. 1 6 S r RNAf b<B2 3 
S r RNAXtt j etl^©»^DNA©#^BB^J-e^>s o 
[0 0 3 2] 

5 S r RNA, 16Sr RNA^l<tt2 3 S r RN AXte^tl^CDitte^DN 
[0 0 3 3] 

IT 1 0 7 ~1 0 12 i/mL, V<itl 0 9 ~1 O 1O 0/mLlCMM-r<5^i: 
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[0 0 3 4] 

V&W&m&<Dmm&K&L&*&o »l»lX10 8 /mLC#Lt0. 1 — 1 
0. OnMlE f^KttO. 5~5nM|E <fc U L < « 1 . OnMl 

mx'&z. o. i nM»i:tii, mfe%k*£m<D&&m*iEmizfc\&Lt^- 

* K 5 fc &> iZ — n IZ It V % 7L & V \ 0 

[0 0 3 5] 

ikiz*mmiz&^xmm&m7u-7£nfenm<D5 s r rna, i 6 s r r 

NAf L<(i2 3 S r RN A XlZ^OMfc^-D N A IC/W #V X2-tt£ £ £ 

B«ia<Z)J;^^#l?^B9(D^^n->r$:#^®^CZ)5 S r RNA, 1 6 S 
r RNA^L<(i2 3 S r RN A Xit^tKOMB^DN A lZ7\>f^V #-fX3-& 

[0 0 3 6] 

©J&SHi, *^f©ii^n-^i:#gii©5 S r RNA, 16SrRNA% 
Ktt23Sr RNASfelif^lf)©l€?DNAi:CDA>f^U 4f>f i?-S/H> 

H 2 P0 4 , K 2 HP0 4 , NaH 2 P0 4 , N a 2 H P C> 4 & ¥<D U >Sfcift, 5f! 
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[0 0 3 7] 

±mv>mmm£LTit. vymmmm. mmmmwi. h y h 

y* • ^y *x>afctt«tt> b^ffit*^cD#si«?:%M 

4-12, L<li5~9T?&S 0 
[0 0 3 8] 
[Hdfcflf] 

M&jmm<Di&mm&j & a- y y a? * ? v*?- g> & & (5' ) ggggggaa 

AAAAAAA(3' ) H It, ^ggg)««^'a - ^<Z)-&fg ; gC<PlK^-gfTo fee 
[0 0 3 9] 

*W4fci*©ifca£ffi#f;tf (5' ) GGGGGGAAAAAAAAA (3' ) V $> Z> & ^ n - 
Sffi^JttfBf*JC*y J-^^dpS/y 2}?*^ Ujt^ K3^&J&*(5*)TTTTTTTTTCCCCCC( 

' 3i%fi<Z>V >MlZ.$kytmK9-3rVZ.Uy F (Texas Red) 5' *S8^&7# 

>©:ft*at©6ftC©OH3£K:*x>^-#j5tD a b c y 1 
<5%©fcLfc (Texas Red-(5' )TTTTTT(Dabcyl-)TTTCCCCCC(3' ) ^if >f >) „ 
[0 0 4 0] 

5' Ami no-Modifier C63f*y h (Glen Research*!, &MV^T^^ 5?;i/ft© 

•J (C H 2 ) 6 - S Ht*f Kf tfe 0 Amino-Modifier C2dT3fyh 

(Glen Research^, &MV^T^ ^ f> ©i£j§3St© 6 fiCOOHll: V y 

M^T, DNA^i (ABI394) (fli^a^-*>I^ V- ^>7^7^7^f 
K) fcffi^T, r^©SSBB^J5:^-rs^-y=r3?^l/^^K$:^Lfeo 
, HS-(CH 2 ) 6 -(5' )TTTTTT(H 2 N-(CH 2 ) 7 -)mCCCCCC(3' )©^|H^JS:t)07 ; ^-^^ 



1 5 



ffi|E# 2001-3055588 



#2000—292483 



yjtfa-y =f5? ^ u*? kt% 5' 5l5»©y >$e*#i&SBy >a— (ch 2 ) 6 - s 

CH 2 ) 7 -NH 2 l?#|l|f$nTV\S 0 DN A<D&m3.-7*X7*T$. #A V 

[0 0 4 1] 

NaHC0 3 /Na 2 C0 3 III (pH9. 0) fC»jWLfc. SRSJWfc&NAP 
-10#^ A (7r^7S/7ttS) T*^;i/5i®£#V^ TfcRjfcto&BfcisLfc. 
[0 0 4 2] 

$r3ftft&&&%su i5o^L©«i*icmfe o*-y i/^ka 

o 1 m g CDDabcyl-NHS (Molecular Probesft. USA) % 1 0 0 *t LCDDMF ( 
y^fMM7$ K) JCtMU fafBtfy ^"5?^ I/**- FA»«, 1M Na 
HCO 3 /Na 2 CO 3 7l77-15 0/iL5:M, fll#tk ilt 1 

[0 0 4 3] 

t&3BjRjS#fc«:NAP-25 (77^Ti/7t») £l&5fe 
l/fe. «fcV\T?, 2%TFAT?#|iaSS:lftHtL/fco SEP-PAC C lg #^ A &/gv 

HPLC£ffV\ tJffiB*y l/*^ F©y y*> (CH 2 ) 7 -NH 2 C^i>f 

•V-ftKDabcylfeJie^-ftfceWttfe^lfUfc. #®$j£NAP-10 (7 7^i/7|t 

[0 0 4 4] 

mmtfftmmynzmmh. 1 5 0 n L©«»*jc»#Lfc oa-y^^i/*^ 

FB^?g) „ 1 m g <Z)Sulf orhodamine 101 Acid Chloride (D0JIND0£fc. H*) 
& 1 0 0 ft L©DMFK1*»U itffB^-y 9 l/** FB^M> 1M NaHC 
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0 3 /N a 2 C0 3 A77- 1 5 0 ft L?:M, fif$fft, ^M^r 1 WKfa £ i*, 5 
' *3§S<DU>:*J--(CH 2 ) 6 - K (Texas-Red) £ 

[0 0 4 5] 

wmfcmm*M?-2b ^r^^r^tm) x*>f}uzmzft\<\ Mfci&mzm£ 

tXl/yF (Texas-Red) Ztftiahttmm&mM-JU-^ "f 
[0 0 4 6] 

ICtyfjofc. ^S^n-^tCoV^T, MJfeKtf&fflV^T6 5 0nm~ 

2 2 0 nm<Z)©3fcSCD^*>=.ySffofe3ie^ Dabcyl, -r^-fr;* K, DN 

[0 0 4 7] 

^a}VM> h A : 0.05N TEAA 5%CH 3 CN 

(gradient) fl§) : 0.05N 

TEAA 40%CH 3 CN 
: SEP-PAK C18 ; 6 X 250m 
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: l.Oml/min 
Um : 40^C 
: 254nm 
[0 0 4 8] 

tuffi©*- U □T* * F<D&f&£. IT, (5' ) GGGGGGAAAAAAAAA (3' ) & 

[0 0 4 9] 
HJ6#J3 

^H-fe;V (1 OmmX 1 Omm) (§i4mL) IC 5 0 0 # LOQj^M (2M N 
aCl, 2 0 0mM Tris-HCl : p H = 7 . 2) Srg&flUU #CtC 1 4 6 0 jtt L (Dffi 

mm^^mvmwvr=. 0 ^-rtc, 8. o/tL®*^i0f^n-^ do 
am) »«&»iDUT«^Lfe. 3 5x:izmmLxm^tmm^mm^m^xmm 

htc (MmWiM : 5 8 1 nm (8nmi) ) , 8lj£gfc3fe$fcR : 6 0 3 nm (8 n 
mips) . a^T?, 16 0nMiM«JiiM3 2. O/tL SrSjtftlU 3t#L 

^SfttMt&ti^iooiB) (i^4 0#) jartt*- 5tlCfc£;i£:##^3 

fKFlf— $jl 5^-5: : Nature Biotechnology, 

14#, 303~308/<-^\ 1998^) „ 3 £ &#^IE©^^#&#$gBf I^T 
£ % 1? £ £ ZL H £ B b T V % £ . 
[0 0 5 0] 
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[0 0 5 1] 

[01] 

mm : (#) , mm .• m^^s 

[02] 
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[si] 
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0 <- ' 1 1- ■ , , | 

0 200 400 600 800 1000 1200 1400 1600 

CH2] 

100 i . 





miE# 2001-3055588 



#2000—292483 



mm 
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